The catalytic activity of nitrogenase in intact Azotobacter vinelandii cells.
The influence of the growth conditions on the concentration of nitrogenase and on the nitrogenase activity, was studied in intact Azotobacter vinelandii cells. It was observed that whole cell nitrogenase activity could be enhanced in two ways. An increase of the growth rate of cells was accompanied by an increase in whole cell nitrogenase activity and by an increase in the concentration of nitrogenase in the cells. The molar ratio of Fe protein:MoFe protein was 1.47 +/- 0.17 and independent of the growth rate. Activity measurements in cell extracts showed that the catalytic activity of the nitrogenase proteins was independent of the growth rate of cells. The second way to increase whole cell nitrogenase activity was to expose cells to excess oxygen. Whole cells were exposed for 2.5 h to an enhanced oxygen-input rate. After this incubation nitrogenase activity was increased without an increase in protein concentration. It is calculated that the catalytic activity of the Fe protein in these cells was 6200 nmol C2H4 formed X min-1 X (mg Fe protein)-1. With these cells and with cells grown at a high growth rate, 50% of the whole cell activity is lost by preparing a cell-free extract. It will be demonstrated that this inactivation is partly caused by the activity measurements in vitro. When dithionite was replaced by flavodoxin as electron donor, a maximal catalytic activity of 4500 nmol C2H4 formed X min-1 X (mg Fe protein)-1 was measured in vitro for the Fe protein. The results are discussed in relation to the present model for nitrogenase catalysis.